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[0 0 0 2] 
[0 0 0 3] 

tt. Ell 2iZB-?£$l^ IftmZW.'yjfr* (HT?ttBand Pass Filter : BPF 

) mni#i2i:/^w#i3i:, «jMft4£t mgmm&sm 90° m#§ 

6£, i£^c5^H7 (STIiLow Pass Filter: L PF) £.\ 4£*3c 5 iftS 8 ■ £ , A 

So 

[0 0 0 4] 
[0 0 0 5] 
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[0 0 0 6] 

&<£^5M (Low Pass Filter: L P F) T?&£„ 

^{1^5$^ (Low Pass Filter: LP F) 
[0 0 0 7]- 

m % & m ± -r s %» © x- & § . 

[0 0 0 8] 

(B'PF) 1 T'3fS©^C ifilC7^H U >^3*lT#MCDM$t 
[0 0 0 9] 

^5*^c^^MMMISC^lHl-©MW^)MM^^^tiT, HfflfiK^m^S 
[0010] 
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[0 0 1 1] ' 

(LPF7, 8) -e^-x/i> F#^<Z)^##Mfg-sftf)|^fB, "ifi£j&# 

[0 0 12] 

Ay KM#©DC^lc^-7-fe^ h#£££DC. (ittSiS) b £ vO^afc 

1/f ^W^^CfeU t*-5^VNo^m^W^^M^S)U, JA^T'^ 
(C ^ fg 5: ?f e> r £ # K g£ T'& o £ o 
[0 0 13] 

LTfg I F (low Intermediate Frequency : low IF) ^^(Dffgc^M 

T^gVM FlClt^L^MIfU^lglllCj; U^U, f ©tf fflt7t-y hWIf 
5. 

[0014] 
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jjVt^lC, ^i5t7-f;H -(HTfttBand Pass Filter : BPF) I t, JfipS 
•''*2fc, §11^3^ ***4fc,>03&S»5 / 'fc, 9 0° W6t, <£^c 
3M7 (0"T?ttLow Pass Filter: LP F) <g«5?SH8i:, ADfM9 

t, ADMi oi:, ^-xAy^mmmi it. mmmmmmmmi 2Hfr 

[00 15] 
[0 0 16] 

7^;H (bpf) it'M©fC iSIic7-f;^'J>^5^t#l©Jlt 

[0017] 

fbt, ifl|(I^2 7b^©iti|'gS^fc^fm#l±. fHB^3 ICfcV^T, . 
[0 0 18] 
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[0 0 19] 

^5fc(D|jl2<Dtt^M h^2±XM 
5 EfSi:, ®l 5tc^-T cfc^ic, O^m^^gP^) £lirfr5H§f8#ic^ 

^-^^^ )i# (LPF7, 8) T^-X/^ F^^C^HH^ 

[0 0 2 0] 

[0 0 2 1] 
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mm^mmm^mhxmmmtjtw.^ij^n^^<Dx^?>\ 

[0 0 2 2] 

zzx, ^<Di&i f^x-( ^-vm^^mm^m»f^w.m^mmm m 
«, ^cD©i F*^^.>f^-s;«^i»*«afefl8wfeftt6tft?«ia'K©*«^® 

JD*.T, AD^m#l9> AD«SI»1 0©«r«JC-f 3 &«W 

[0 0 2 3] 

a^»*a*ife txotcpv^r, • >r * - 1 3 * - 

«*»3ca*iT3^e),' 2-e|ff^<©^-7-fe;v hJ»ift«e'WM?ll« 

[0 0 2 4] 

•T*tt*S«ri:bTtt, 0^8^ 7H^i®#i?l 0-20990 4# 

rco^^ii, i F«©«^Jc'M?«»^S*ife«« : S»*a5ft7--rJi/*K: 
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[0 0 2 5] 

mwjctt i ] 

#|fi§^ 10- 2 09904 #<k$g 
[0 0 2 6] 

tn^at»5fc«)-, r^n^^cDtf^o^^KiJjyr^n^^.-r-n/*©* 

[0027] " 

0 0 2-0 8 3 1 9 1^ ruc^jStpiftj.' (ffilA : 0 ifcffl»Mi«8c^£?tfc, 
[0 0 2 8] 

#|20O 2-0 8 3 1 9 HI$ffl r^^taS^J tt, {SlF^©ff 
[0 0 2 9] 

7 s y * ^t#®ii? >r * - &ff e>^i:bt mmm rn.rn.wm zn? ism 

9 ffi$E#2 0 0 3 - 3 0 4 9 2 8 0 
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[0 0 3 0] 

3CD#^ #MM?«M#©^M?«f c (X&f d ) > -f^-^MMM 
#<D*4>M?«f u (3m f d ) , ^gP#§fgM«(f c ' (Xttf L ) , Af ( 
Xttf i) = f c " f c ' » ' (2 ■« f c =co c , 2 7C f d = o d , 2> f u = 6) 

, 2 x f d = co d , 2%f c ' =0) C ' , 2 w f £ =o .) tbTVN^o 
[0 0 3 1] 

#ClC, #02 0 0 2 - 0 8 3.1 9 1 ^Hlg© T&lgttttlBN&j fCoV\X, 0 1 
3 ttg^Stil & & m -t -7 n y ? HI T*& S . 

[0 0 3 2] 

^.-f/l/* (BPF) 1 T?fI.Of«, ««4tc <fc »J#M©M«»^«©fi#^tt 
[0 0 3 3] 

jiMiimm 'stir, raw^^ffi^jsnsii^ic, u 

smtno* stir, 

[0 0 3 4] 

mmmtLmm^mmmm^um^nr^mmm^^m^^m^n. ad^ 
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[0 0 3 5] 

^ _ ^Bfc^jias i3' ± y * - s;m-9^*«i»*s ti. m'mm^mmm 

[0 0 3 6] 

lit, SI 8(Z)<£I F^^(Z)Sfi#{Cfe^'g)7 i ^^;i'M#MS§P2 0 [*|<Z)J| 

{frmm&miz'D^T, mi 9 &«oT«*tc»wir*. 01 q«> rvfjufi* 
mmK j: *; >f * - & & is^aiattor ^ * 2 0 w © 

[0 0 3 7] 

mi 9ic^-r j:e>c f^^;i/f^aas2 0(Z)rati, ^tra^ms 2 

4£, <£«5«» (ElT'tt, LPF) 2 5^t>*|S^c5^#l (0"e« v L P F) 2 
6i:, t|[|HI^!!.a9j'2 9 t*^«^34xrv^S. 
[0 0 3 8] 

mzmmmmwi^nBz 4(Drtm*. mi 9tc^rj:e>ic. ^^-^sr^-r 

£fc#)lC^«bi8jt£*l£: S I Nf-^H 1 tCOSf-W 2 WffiJ*# 
A# (i'fflA*) iCS I l©fS:iSt5SI^4 UCOSf- 

?>4 2©ffi&3IJ> , r*^ll»4 4 gtx^A^ (QfilAift) tCS I Nf- 
y;i/4 lCffi&miJ^S^'JMM 6ilCOSf-^H 2<Z>ft&*3r*5^'IH& 

4 5t, iM43fiiijtiii§4 5ffi^s:ii cam) -rsinis»4 7 

[0 0 3 9] 
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#2 0 0 3 — 0 5 2 6 5 4 

\j t-PMtmm^v u (t) tfQ*m£v%mm^£VTft®?>m7 * ( 
bpf) ncA#s*i3 0 z<DBPF\$m.^m^e>Ati^&v$:mmtfMmirz> 

[0 0 4 0] 
01 8 (CfeVNT, 

V d (t) = 2 cos ( to d t) = exp { j ( co d t) } +exp {- j ( co d 

t)} 

- >f^-^MtI^V u (t)=2cos (co u t)=ex P {j (co u t)} +exp {-j ( 

co u t)} 

MBPI§®M'«M#V L (t)= 2cos (co L t)=ex P {j (a> L t)} +exp {-j ( 
co L t)} 

co d -co L = co i ({£ I FlCfc^^t^WMME) 
co L -co u = co i ({£1 FlcfcttS^HMMO 

[exp { j (co d t)} +ex P {-j (co d t)} +exp { j (co u t)} +ex P {-j (a> u t)} ] [ 
exp {- j (co L t)} ] 

= exp {j (co d -co L )t} +exp {-j (co d +co L )t) +exp {j (co u ~co L )t) +exp 
{- j (co u + co L )t} 

= exp { j (co . t)} +ex P {-j (co d +co L )t} +ex P {-j (co^ t)} +exp {-j (co 

+ CD T )t} • 

[0 0 4 1] 

PF 8JC<kU (co d +co L )cl(co u +co L )CD^li|^^$tl, i^^:i:^^ = 
exp { j ( co A t) } +exp {- j ( co i t) } 
[0 0 4 2]. 
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(J2 0 0 3-0 5 2 6 54 
V *bT LPF7fttfLPF-8ffl«S®AD36*»9atfAD«*»l-OC± 

[0 0 4 3] 

[exp it)} +ex P {-jCc.it)} ][exp {-J.(» A t)> ] 

• =/<-^>Ki#+[exp {-j(2fflit)} ] 
t ft U 2 * ® *«® L P F .2 5 ft L P F 2 6 C J: »J MM 

^C^tSrtD^i? (JMW**»3. *»»4fttf 9:o-:.»* 

«*A 2 .'A 2 /A 1 -«l:Lta*«*6.»A*«*x(t)-co.(. c t + « 
) . »«f««»5"' eo s (<o c ' 0.(»c' t-2*t c ' 1 

y(t )=x(t)[cos (o> c * t) -Jg«i»<» c ' t +.&.♦)! 

= cos( Wc t + e) jcCVc' t) - jgsin(<o c ' t+A*)] 

= (1/2) [OP (J(-o' --C' '- 91 U/2) U " geXP ' 
' A * >1 + (1/2X [exp (j( mc -» C ' ) t+»] (I/" tl'+«-P.t 



- j A * } ] 

[0 0 4 6] 
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v f _ f ' = f ' - f = A f tt5„ 
v. c c c u 

[0 0 4 7] 

(t) = co s (coyt + e) (r^T% ©ut. + e = 2 w f y t) iitsi:, 

[0 0 4 8-] 

R 2 = [l + g 2 -2g cos ( A * ) ] / [ 1 + g 2 + 2 g cos ( A <f> ) ] i: & 

Hgg (is^-tf-) O5iig&0. 0 1dB v 9 0' ^fflSfflfiffiUf&O. 0 5° 

^J^ft£t-£^m#&So 

.[0 0 4 9] 

[0 0 5 0] 

SIC J: »J»iEf Sifctc* ^ A- F'?xT©MW©A#5:/J^<fflI^fe 
[0 0 5 1] 
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m rnrnM.^ 2 n t=. ^in^ *7i-u vm^fr h^v* jus^i^m? zr+u 

fi?^ ;Hg^- &c^i& £ tiTt (CM It, 'Uffim£*1$j£i'Z>&ffiM^i£l& 
[0 0 5 2] 
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km&&&B £ Z M * & i t £ £ 1" £ % <D & <D T% 

-5 igipg^iM & W IE b t >r ^ - ^ l&5S£t * fa _fC S -5 o 
[0 0 5 3] 

^ s; # ;w§# fcmm s ti fe « ic *f b t > n & miE-t s &*b«m*$ibq. 
a t & * f s ^ z z a -t z> % © * t* > 

[0 0 5 4] 

*mm$. ±m%mmizjs^x, &mmmffisEmm3tf> AJizn&^v** 
& £ if b t > in fett* & iicx^*^ mm. b t a ^ m± 

<fflJ*.fc**, T^n^3R^tCjgS-rsfi*BflSHSr*liEbT-f ^-^l»^JfcS;f«r 
[0 0 5 5] 
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I 

#38fctt, ±flBS««KlfiVAT, Stt«*IE«Ji»#, AA§*i*fb3tA/ 
, t|i|MMc7>ffi£A*tl*M^ 

< arit * * > r > n ym?K m m -r s mmmm fcam l t >r * - it & i^r 

[0 0 5 6] 

yT?g**sri:%*rtBT&<&. -site, ««ii3a#«&*«©ia»tcj:oT*« 

[0 0 5 7] 

ffiflS^fc tfSSKft^ & »IE b T >f * - Jt & ft±T* £ S % CD T* & 5 = 
[0 0 5 8] 

en?**;, S2ii> h i cDf^^/f t«a* 2.0 icijaiiiirBst^ 
d^h-c**. ft* mis, i 9t.nft<Dm&*£&BftK^x\tm-tott 
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[0 0 5 9] 

.•jRtHffflilSfcbt, f«5i7^H (®T*&Band Pass Filter : BPF) 
■It.. «S.*ft*) *t?«af2fc, iIH3t, H»«4 i:, 5' -fc, 9 

0° SM6 <B«5?R# O^ttLow Pass Filter: L P F) 7 hV ffifc'*3fc" 

[0 0 6 0] 

tfti, «||*3 2:*l|[#4hASM»5' £9 0° |MH»6 fcffi**«#7 i: - 

1 OlCffi^L-TVNSo 

[0061]' 

2 0 1COVYTHI2 $:iotM»Mt^c 0 2tt, #2Mtf>^ * Jl/M^ 

2 6 mmmK&M&mzfto'&MmmB2 9 4:^e>#fiRsti-cv%s Q - 

[0 0 6 2] 

7^ (b p f) 1 -ems©TO> iSiia yftffitiai»»Mfflfi^ 



1 8 ' 
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[0 0 6 3] . 

[0 0 6 4] 
[0 0 6 5] 

r 

x^mmm^mmmizmm^^mmmmm^mm2 4jk^m^m^2 5, 2 6t 
^ * - *mb# s *i, *<bM mm-tf * y v v n w& & m •* & & * &m 
mmtf ox'&z^-xrty k»« -^safcstw «M*M3P2 9 jc* 

[0 0 6 6] 

. SfflffiiE^affi 2 1 tt, t(r«(Z>fftiM*3, 4^)90" W6f©7tn^i 
<DX*3b$>o . 

&1B«IE*L3IBP 2 2 tt, 3„4^9 0° iM6f©7tD^i 

««»iE»a»2 i&offiffl»m»«»2 2©#*iii»cov>Ttt, tits 

1 9 2003-30 49 280 
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[0067] 

2««ffi*snTv%*3{j«, nmwiE&m%$2 i t&mmiE&mmz 2 tit, 

V^BIilE^MSP 2 2 $:BH»bT^fflffliEMa5:5 I cic^VN; ?^{cigifiMffiiE^W 
[0 0 6 8] 

-r££:iMC^#>ig5££*l£S I N^- >?>4 1 tCO St l -^;1/4 2 fc, |f!IfBJ& 
# A* ( i m K±) (CSINf-^4 fHIISI 4 3tCOSf 

-^I/4 1(D«?:$ItS^4 6i:COSf-^4 2 (D^^^f ^>^lt 
#14 5 i:, iM4 3ffi*iliIi4 5ffi*il$:iI (itII) **tt**4-7fc 

, m^4 4ffi*i:m»§i4 G&j]h*iim mm -tzfim^* 8tt>mv<o 

[0 0 6 9] 

|f§§4 6{CA#3*l> S I Nf-^HlWCOSf-^H 2 (D'fit^m 
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[0 0 7 0] 

SINf-^4 1, COS.f— ^4 2tC^«)fl83eanTV^*iltt,. 

tft*2 5, 2 6©»f^K:j:oT. *»w-tc*7-fey h#Bty»^nT, ma©# 

lift ^iffi$^t> «lW2 9 io'C^oTV^S. 
[0 0 7 1] 

ISiOiI«WttFPGA (Field Programmable Gate 
Array) , -£tf)ff&tf)B|5£-te D S P (Digital Signal Processor) f SftfflUti 

./Stsr taw* bv*. 

[0 0 7 2] 

#£> i^c3SifiT& HS: V7 h x TIC J: o T^M^'S <fc "2 LT ^^ft^^c 
[0073] 

£4M&*?3»#ic^^t, 02, ^ 3 <©^jSMtsc^^s§P 2 4 i:f^.tt 

[0 0 7 4] 

mm® 2 2 iz&tf zmiEt&mmz. j.*-v&&i&m*fi$'4 ■ 

2 3©^i^i:l/Ttt, h7^;H 3 1 mm$$3 2 #n3f#§ 

'3 3 £:#e>*iffc3*ixv^5.o 

[0 0 7 5] 

ffi^tSWa«:f?7tlSS^ (Finite impulse Response: F 

2 1 tHE4*2 0 0 3 - 3 0 4 9 2 8 0 



#2003—052654 

[0 0 7 6] 

m v % s 3 i * w & £ # x. e>>i * o . 

[0 0 7 7] 
[0 0 7 8] 

H(jo))=e" j,t/2 =-j (O^.ffl^K). 

+ j ( tt ^ co ^ 2 7t ) 

[0 0 7 9] 

H (jo) Ux3EiftUTv ;i/*#S5[h k #C. 

h k = 0 ( k : MtSt) 

2/ (k %) (k : 

[0 0 8 0] 

[0 0 8 1] 

ft, 0 5 t3 b fer ^' ^ ;Vf ^MlgP 2 0 t H /f ^ - ®Si 2 3 ^ 

, 2 8aX»fi«i«ff2 8 bT?*«38«fl»a*lT, tmil2 9 

2 2 miiE# 2003-3049280 
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[0 0 8 2] 

g(5<JDLPF2 8a^LPF2 8b,tt, 019X&S2, 0-3 
[0 0 8 3] 

&ic, *&m<D&$? ZOK-k^T* >( *-Vffi3k®imZ&m% 
*?|$**&3I&f?3>S#K:^T, lU 2, 03(DllM$IS[Mlii2 4^B5 

[0 0 8 4] 

2 3' ^TOI!(7>f;Hti^t^0WS«^J^UT(i, aeica-Ti 

3^ >f ^-^s^-rsfeftlc^ftK^Stife^Sta 5 1 fc#«b 5 2 fc, R 
ffl^A*. ( iffiA*) IC§»a 5 1 ©«&iit5ll»*5 3 H«»b 6 2© 
«S:fRJ|t , r«&*ll#5 4 %-&tfL&XJ2 (QfflATJ) (C«a 5 1 

5 6 4l««b 5 2 5 5t, iM5 3ffii]i:i 

iuic-r -5 flHJ|£« 5 8 t H £ *l T V * £ o 
[0 0 8 5] 

iffiiE^i§P2 2XMipg«M33BI5 2 l ^e>ffl-^S4xSfiffl»iE^ig*S»iE ■ 
£f#tf)|WI*B (Iffi) (Q*S) 0>&m##. ii^53, ^#154, §nir 

#|5 5, 3RH»5 6JCA*S*l, #«a5lM8b 5 2©«tfi»Sn 

- *; Bfc 3c $ 4x * r £: ic & 5 . ■ 
[0 0 8 6] 
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^|g|5 2 7 ' ©ft^CJ:.oT, ■«<SFWKl*7'fey h*««iyi»^*iT, mM<B#M$8t 
[0 0 8 7] 

?: 1 1 7 ©MttJSf 5:MtiJa*l«HC ^ 7 h (07ttto).(* 

H6©>r^-^l^5S^liSg|5 2 3 ' «.^»C0A*^# (x + jyJCtl. 

il7^1/^©M (a + j b) fcfi^&^^S^CDT'&Sfr'D. ffiiJ*S# 

(x + jy) * (a + jb) = a*x-b*y + j (a*y + b*x) £ & 

(xlilnMBATJ, y.tttft&A*) (*»> fi^&^MH£^) 
[0 0 8 8] 

g|S2 2 ICO^T&W***. 

■&«*iE*yi» 2 2 », mmamn^ s , 4^9 o° #«f6»©rtny* 

[0 0 8 9] 

SP2 2©isa«r*"^J«:^1-^ny^®7?&«.. 

^#§B^(D-r^^;i/M-t^!i^|5 2 0 IC^^S^#MjE^.M2 2 tt, JUSftlCtt 
, fH3l#§6 lfc, 5RJ|C*6-2 2:, «6 3t> LPF64.il, W6 5 
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[0 0 9 0] 

LPF 64&0«##§6 SRZfmW-^Q 6li, 6" 2 {C j: o Tfcfeffi $ tlfc 

[0 0 9 1] 

jp^6 3«, mn#§6 i -e^^tifeM^^tt^m^ (QAA) A^ift 

[0 0 9 2], 

*^«fflf^^^#®ia5 2 OlC^£fM*iiE#t3Sg|5 2 2©g&^MSI{CO 

V^, 01, 02, m8*@i^TWim'?z> a 

^*^^^©AijM#x (t) =cos(© c t + 0) (6> c t : #MfS#<£># 
M«0 fcU ^^^#§5' (Dm^m-B^cos (a> c ' t) , 9 0" 6 

<5D&*B^£9 0° + A mB«lMMS2 2&CA*£*i£M CD 

fttms (Q) A#&, &5££&£ 0 ('rt-H |si*B (D &t>*i« (Q) A 

^^COiSMMttO d B ) ■ 

[0 0 9 3] 

cos (» c t + 0) [cos (co c ' t) - j sin (co c ' t .+ A *) ] . . 
= (1/2) . {cos(co c ' - co c ) t+0} - j (l/2).[sin {(co c ' -G> c )'t + 
6 - A 4> } ] 

2 5 mfiE# 2 0 0 3 - 3 0 4 9 2 8 0 



#2003—052654 

[0 0 9 4] 

*'LT, 6 2 JC J: »J R« ( I) A^&tfftx (Q) AiJ©iIM^ 

IAiJXQA*=-(l/4) {cos(co c ' -<B C )'t+e) sin{(o3 c ' -o) c ) 

t+ e - a <*> } 

= -(1/8) sin ( A ♦) 
[0 0 9 5] 

A*M-ttt> (g> c ' -co c ) t+ 0 = cos (Af) = lhf<5£ 

A*M#=(l/2) {cosa} - j (1/2) [sin(A * )cos(a) + cos(A*)sin (a 

) ] 

= (1/2) {cosa} - j (1/2) [sin(A ^)cos(a) +sin (a) ] 
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&<5DT% rtl&-eW-€ ? tllS.t>*Qi:-r^i:, M 8 ICfc^T I ii^m^tifesin ( 

&;Mf -*§■= { I ) - J {I sin ( A * ) - I s i n (A 4>) +Q} 
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(<» ' t + * ) L- P F 7 S. tfL P F 8 £M L ft* tt," #C5£© «fc 
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